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(57)Abstract: 

PURPOSE: To improve hydrogenation without damaging a thin film 
transistor in a hydrogenation treatment method of a thin film transistor 
wherein polycrystalline silicon is made a semiconductor active layer. 
CONSTITUTION: This device is provided with a first process for forming an 
amorphous silicon film 21 on an insulating substrate 1 and a second 
process for recrystallizing the amorphous silicon film 21 to form a 
polycrystalline silicon film 22 by casting laser beam thereon in hydrogen 
plasma or in atmosphere containing hydrogen plasma. Thereby, while the 
amorphous silicon film 21 is recrystallized to form the polycrystalline silicon 
film 22, dangling bond in the film is terminated with hydrogen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the polycrystalline silicon film characterized by providing the 2nd process 
which irradiates a laser beam on said amorphous silicon film in the 1st process which forms the amorphous silicon film 
on an insulating substrate, and an ambient atmosphere including the inside of the hydrogen plasma, or the hydrogen 
plasma, and the polycrystalline silicon film is made to recrystallize. 

[Claim 2] The 1st process which forms the amorphous silicon film on an insulating substrate, and the 2nd process which 
carries out surface treatment of said amorphous silicon film with the hydrogen plasma in an ambient atmosphere 
including the inside of the hydrogen plasma, or the hydrogen plasma, The 3rd process which irradiates a laser beam on 
the amorphous silicon film in the ambient atmosphere which includes the inside of the hydrogen plasma, or the 
hydrogen plasma succeeding said 2nd process, and the polycrystalline silicon film is made to recrystallize, The 4th 
process which carries out patterning of said polycrystalline silicon film, and forms a semi-conductor layer, The 5th 
process which forms the gate dielectric film which covers this semi-conductor layer, and the 6th process which forms a 
gate electrode on this gate dielectric film, The manufacture approach of the thin film transistor characterized by 
providing the 7th process which performs an ion implantation and forms the source and a drain field in said semi- 
conductor layer by using this gate electrode as a mask. 

[Claim 3] Remote plasma equipment characterized by having the plasma generating section, the introductory tube part 
which is open for free passage in this plasma generating section, and the rectangle or the circular circular canal section 
which is open for free passage to this introductory tube part, and forming two or more holes in the annular core side of 
said circular canal section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the polycrystalline silicon film and a thin 
film transistor, and relates to the remote plasma equipment used in the approach of a hydrogen treating of making the 
semi-conductor layer which consists of polycrystalline silicon especially diffusing a hydrogen atom, and aiming at 
reduction of the trap consistency of polycrystalline silicon, and said approach. 
[0002] 

[Description of the Prior Art] Conventionally, as a switching element of the actuation circuit of the liquid crystal display 
of an active mold, or the contact type image sensor of a matrix actuation mold, the thin film transistor (TFT) of a thin 
film laminated structure is used. As shown in drawing 4 , a thin film transistor carries out patterning of the semi- 
conductor film deposited on the insulating substrate 1 1, and forms the island-like semi-conductor layer 12. Gate 
dielectric film 13 and the island-like gate electrode 14 are formed on this semi-conductor layer 12. By setting to barrier 
layer field 12a used as the channel of a transistor the semi-conductor layer 12 located under the gate electrode 14, and 
performing an ion implantation by using the gate electrode 14 as a mask Source field 12b and drain field 12c are formed 
so that said barrier layer field 12a may be inserted. Source field 12b and drain field 12c consist of transistors of the 
electric field effect mold which connects and grows into the wiring electrodes 17 and 17 through the contact hole 16 
punched at said gate dielectric film 13 and interlayer insulation film 15. As a barrier layer of said thin film transistor, 
although amorphous silicon (a-Si) and polycrystalline silicon (Poly-Si) are used, when unifying an actuation circuit, it is 
necessary to form by the polycrystalline silicon film with quick working speed. 

[0003] In the thin film transistor which makes polycrystalline silicon a barrier layer, since the trap level by the 
uncombined hand of the silicon of the grain boundary of polycrystalline silicon existed, the obstruction potential which 
capture of a carrier occurred and met the grain boundary was formed, and there was a fault that the carrier mobility 
which is one of the transistor characteristics fell. 

[0004] In order to remove the above-mentioned fault, conventionally, the hydrogen atom was introduced into the grain 
boundary of polycrystalline silicon after production of a thin film transistor, and the hydrogen treating which makes it 
combine with the uncombined hand of silicon, and reduces a trap consistency was performed. As the concrete approach 
of the above-mentioned hydrogen treating, as shown in JP,64-53553,A, diffusing a hydrogen atom by the application of 
pressure of 200-600 degrees C and 10 atmospheric-pressure extent and heat-treatment is proposed in the hydrogen 
ambient atmosphere after production of a thin film transistor as shown in said drawing 4 , for example. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned art, in order to introduce 
hydrogen into the semi-conductor layer 12 through an interlayer insulation film 15 and the wiring electrode 17 by 
thermal diffusion, there is a trouble that hydrogen processing effectiveness is low. Moreover, since application of 
pressure of hydrogen and heat-treatment were performed in the container, when a trifling flaw existed in a container, 
hydrogen might leak into atmospheric air, and there was a problem practically. 

[0006] This invention was made in view of the above-mentioned actual condition, and it aims at offering the remote 
plasma equipment used by the manufacture approach of the polycrystalline silicon film which can raise hydrogenation 
effectiveness, and its approach in the hydrogen-treating approach of the thin film transistor which made polycrystalline 
silicon the semi-conductor barrier layer, without doing breakage to a thin film transistor. 
[0007] 

[Means for Solving the Problem] In order to cancel the trouble of the above-mentioned conventional example, the 
manufacture approach of the polycrystalline silicon film indicated by claim 1 is characterize by providing the 2nd 
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process which irradiates a laser beam on said amorphous silicon film in the 1st process which forms the amorphous 
silicon film on an insulating substrate, and an ambient atmosphere including the inside of the hydrogen plasma, or the 
hydrogen plasma, and the polycrystalline silicon film is make to recrystallize. 

[0008] The manufacture approach of the thin film transistor indicated by claim 2 is characterized by providing each 
following process. As the 1st process, the amorphous silicon film is formed on an insulating substrate. As the 2nd 
process, surface treatment of said amorphous silicon film is carried out with the hydrogen plasma in an ambient 
atmosphere including the inside of the hydrogen plasma, or the hydrogen plasma. A laser beam is irradiated on the 
amorphous silicon film in the ambient atmosphere which includes the inside of the hydrogen plasma, or the hydrogen 
plasma as the 3rd process succeeding said 2nd process, and the polycrystalline silicon film is made to recrystallize. As 
the 4th process, patterning of said polycrystalline silicon film is carried out, and a semi-conductor layer is formed. As 
the 5th process, the gate dielectric film which covers said semi-conductor layer is formed. As the 6th process, a gate 
electrode is formed on said gate dielectric film. As the 7th process, an ion implantation is performed by using said gate 
electrode as a mask, and the source and a drain field are formed in said semi-conductor layer. 

[0009] The remote plasma equipment indicated by claim 3 has the plasma generating section, the introductory tube part 
which is open for free passage in this plasma generating section, and the rectangle or the circular circular canal section 
which is open for free passage to this introductory tube part, and is characterized by forming two or more holes in the 
annular core side of said circular canal section. 
[0010] 

[Function] According to the invention approach of claim 1, by carrying out laser annealing in the hydrogen plasma, 
termination of the dangling bond in the film is carried out from hydrogen at the same time it makes the amorphous 
silicon film recrystallize and considers as the polycrystalline silicon film. 

[001 1] In the 2nd process, by performing surface treatment of the amorphous silicon film by the hydrogen plasma, the 
natural oxidation film formed in the front face of the amorphous silicon film is returned, and, according to the invention 
approach of claim 2, mixing of the oxygen into the film at the time of laser annealing of a next process is prevented by 
reducing the oxygen density in the film. Moreover, since a laser annealing exposure in a hydrogen plasma ambient 
atmosphere performs the hydrogen treating of a semi-conductor layer before formation of gate dielectric film, 
installation of the hydrogen atom to a semi-conductor layer is performed directly, and a hydrogen treating can be 
performed efficiently. 

[0012] In case a plasma ambient atmosphere will be made if an insulating substrate is arranged inside the circular canal 
section since a rectangle or the circular circular canal section is prepared according to invention of claim 3, the plasma 
can flow out of the hole of the circular canal section, and the plasma can be made to introduce into homogeneity in an 
insulating substrate side. 
[0013] 

[Example] One example of the manufacture approach of the thin film transistor concerning this invention is explained 
referring to a drawing. Drawin g 1 and drawing 2 are the production process cross-section explanatory views of the thin 
film transistor which applied this invention approach, a glass substrate top — diacid-ized silicon — an ECR-CVD method 
- 5000A thickness « depositing ~ an insulating substrate 1 ~ forming — this insulating substrate 1 — LPCVD - law and 
PECVD — the amorphous silicon film 21 is deposited on 1000A thickness with law, an ECR-CVD method, a spatter, a 
vacuum deposition method, etc. ( drawin g 1 (a)). 

[0014] Next, BHF processing is performed and the natural oxidation film formed on said amorphous silicon film 21 is 
removed. Next, an insulating substrate 1 is inserted into the chamber 50 for laser annealing as shown in drawing 3 (a) 
and (b). In a chamber 50, the heater section 51 which keeps an insulating substrate 1 warm is formed, and the quartz 
window part 52 is formed in the top face. The laser beam 54 by which excimer laser equipment 53 was installed in the 
chamber 50 upper part, and outgoing radiation was carried out from excimer laser equipment 53 turns into the laser 
beam 56 orthopedically operated through the homogenizer 55, is drawn in a chamber 50 through said quartz window 
part 52, and irradiates the front face of the insulating substrate 1 laid on the heater section 51. 
[0015] Moreover, in the chamber 50, the rectangular circular canal section 61 of remote plasma equipment 60 is 
arranged. A cross section is formed in the shape of a rectangle, and each tubing 61a, 61b, 61c, and 61 d of the 
rectangular circular canal section 61 is arranged so that it may meet each side of the insulating substrate 1 laid in the 
heater section 51, Moreover, as shown in d rawin g 3 (c), two or more holes 62 are punched, and the plasma flows into 
the side face by the side of the direction of an annular core of each tubing from this hole 62. Tube part 61c of said 
rectangular circular canal section 61 is connected with the plasma generating section 63 installed in the exterior of a 
chamber 50 through the introductory tube part 64 in the center section. Moreover, the interior of a chamber 50 is opened 
for free passage by the exhaust air section 57. 
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[0016] After lengthening the interior of the above-mentioned chamber 50 to a vacuum, the hydrogen plasma is 
introduced from the plasma generating section 63 of the remote plasma equipment 60 connected with the chamber 50 
interior, and the natural oxidation film produced when performing surface preparation and moving an insulating 
substrate 1 to the interior of a chamber by putting said insulating substrate 1 to the hydrogen plasma for 10 minutes is 
returned thoroughly ( drawing J (b)). Since runoff of the hydrogen plasma is made from the perimeter of an insulating 
substrate 1 from the above mentioned hole 62 of the rectangular circular canal section 61, it can make homogeneity the 
front face of an insulating substrate 1 introduce the hydrogen radical of the hydrogen plasma efficiently into the life. 
Moreover, in case this surface treatment is performed, since hydrogen will be spread on the amorphous silicon film 21, 
hydrogen will spout explosively at the time of the below-mentioned laser annealing and front-face nature will be 
remarkably degraded if the case where plasma power is too high, and the processing time are long, it needs to be 
careful. 

[0017] Then, introducing the hydrogen plasma from remote plasma equipment 60, the KrF excimer laser light (lambda= 
248nm) which made it generate with excimer laser equipment 53 is irradiated by the consistency of 450 mJ/cm2, and 
laser annealing is performed on the front face of the amorphous silicon film 21 of an insulating substrate 1 ( dr awin g 1 
(c)). Since the amorphous silicon film 21 dissolves by this laser annealing and it is carried out in a hydrogen plasma 
ambient atmosphere, in case it is cooled, the polycrystalline silicon film 22 with which hydrogen termination (hydrogen 
treating) of the dangling bond by the hydrogen plasma was performed to crystallization and coincidence is formed 
( drawing 1 (d)). That is, in the polycrystalline silicon film 22, it is made to inactivate by combining hydrogen with the 
silicon dangling bond (uncombined hand of silicon) of a grain boundary, it carbonates electrically, and a trap 
consistency is reduced. 

[0018] Subsequently, patterning of said polycrystalline silicon film 22 is carried out to the shape of an island by 
photolithography and the etching method, and the semi-conductor layer 2 is formed. Next, diacid-ized silicon is 
deposited at a room temperature by the ECR-CVD method, PE-CVD method, a spatter, etc., and gate dielectric film 3 of 
1000A of thickness is formed, then, LPCVD ~ law ~ the polish recon film - forming membranes ~ this polish recon 
film - FOTORISO ~ patterning is carried out by law and the gate electrode 4 is formed ( d ra wi n g 2 (a)). 
[0019] The dopant which introduced the impurity (Lynn or boron) into said semi-conductor layer 2 by the ion doping 
method by using the gate electrode 4 as a mask, formed source field 2b and drain field 2c in the semi-conductor layer 2 
which confronts each other on both sides of the gate electrode 4, performed laser annealing, and was introduced into 
source field 2b and drain field 2c is activated ( drawin g 2 (b)). Active-region 2a from which semi-conductor layer 2 part 
between source field 2b and drain field 2c turns into a channel part of a thin film transistor is formed. Moreover, since 
laser annealing performs activation of said dopant, process temperature can be made into 370 degrees C or less. 
[0020] Then, silicon oxide etc. is deposited at the substrate temperature of about 300-350 degrees C, and an interlayer 
insulation film 5 is formed so that the introduced hydrogen atom may not escape ( drawin g 2 (c)). and the gate dielectric 
film 3 and the interlayer insulation film 5 which are located on source field 2b and drain field 2c « the contact hole 6 ~ 
punching ~ metal membranes, such as aluminum, - film deposition ~ and patterning is carried out and the wiring 
electrode 7 is formed ( drawing 2 (d)). 

[0021] Since the hydrogen treating of the semi-conductor layer 2 is performed to an exposure and coincidence of the 
laser beam in the inside of a hydrogen ambient atmosphere to having diffused hydrogen through an interlayer insulation 
film 15 and gate dielectric film 13 according to the hydrogen-treating approach of the conventional example before 
formation of gate dielectric film 3 and an interlayer insulation film 5 according to the above-mentioned example, 
installation of the hydrogen atom to the semi-conductor layer 2 is performed directly, and improvement in hydrogen- 
treating effectiveness can be aimed at. Therefore, it can become possible to set up H+ plasma power low, the fixed 
charge generated in the interface of channel field 2a and gate dielectric film 3 etc. can be lessened, and the threshold 
electrical potential difference Vth can be stabilized. Moreover, regardless of channel field 2a, source field 2b, and drain 
field 2c, hydrogen can be introduced into the semi-conductor layer 2 at homogeneity. 

[0022] Moreover, by performing surface treatment of the amorphous silicon film 21 by the hydrogen plasma before 
laser annealing which forms the polycrystalline silicon film 22, the natural oxidation film is returned, and when the 
amount of the oxygen contained in the polycrystalline silicon film 22 decreases, a trap level decreases. Consequently, 
mixing of the oxygen into the film at the time of laser annealing of degree process can be prevented, and the property of 
a thin film transistor can be raised. Moreover, in formation of deposition of gate dielectric film 3, source drain field 2b, 
and 2c etc., since the approach that process temperature can be suppressed low is used, it can stop lower than 370 
degrees C, the thing in which hydrogen is desorbed from the maximum temperature of a process and for which 
hydrogen is desorbed from the dangling bond of channel field 2a can be prevented, and the threshold electrical potential 
difference of a thin film transistor can be made into a good value. Furthermore, distortion of the glass at the time of 
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using a glass substrate as an insulating substrate 1 and generating of telescopic motion can be prevented by suppressing 
process temperature low. 

[0023] In the above-mentioned example, although the hydrogen plasma was generated with remote plasma equipment 
60, for example, the chamber which has the plasma generating section may be used, and the direct hydrogen plasma 
may be generated inside a chamber. As long as the laser for recrystallization is laser used for laser annealing, such as 
excimer laser, such as XeCl, and XeF, ArF, and Ar laser, it may be which laser. Moreover, although it deposited by the 
ECR-CVD method, PE-CVD method, the spatter, etc., as long as deposition at the temperature of 370 degrees C or less 
is possible for the diacid-ized silicon which forms gate dielectric film 3, it may be performed by the other approaches. 
Moreover, the gate electrode 4 may be formed by silicide film other than the polish recon film, such as metal 
membranes, such as aluminum (aluminum), molybdenum (Mo), chromium (Cr), and titanium (Ti), or PtSi, TiSi, and 
MoSi. 
[0024] 

[Effect of the Invention] Since according to the approach of claim 1 it is carrying out by carrying out laser annealing of 
the amorphous silicon film for the hydrogen treating of a semi-conductor layer in the hydrogen plasma in case a 
hydrogen treating is carried out to recrystallization and coincidence and the polycrystalline silicon film is obtained, 
installation of the hydrogen atom to a semi-conductor layer can be performed directly, a hydrogen treating can be 
performed efficiently, and the processing time can be shortened. 

[0025] Since according to the approach of claim 2 hydrogen plasma treatment of the amorphous silicon film can be 
carried out and the scaling film can be further returned before laser annealing, a trap level can be decreased, mixing of 
the oxygen into the film at the time of laser annealing of degree process can be prevented, and improvement in the 
property of a thin film transistor can be aimed at. Moreover, since a hydrogen treating is simultaneously performed at 
the time of formation of the polycrystalline silicon film, the breakage to the wiring electrode of a thin film transistor etc. 
is not produced, and improvement in a throughput can be aimed at. 

[0026] In case a plasma ambient atmosphere will be made if a substrate is arranged inside the circular canal section 
since a rectangle or the circular circular canal section is prepared according to the equipment of claim 3, the plasma 
flows out of the hole of the circular canal section, in the insulating-substrate side installed inside the circular canal 
section, the plasma can be made to be able to introduce into homogeneity and the plasma ambient atmosphere for which 
it was suitable in said approach can be created. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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©*»K:RBLfc:/?X-r»&«6 3&&Atftt6 4& 

[ 0 0 1 6 ] ±15 Lfc^-r 5 0 ©rtffl«:Jt£»C§l V> 
fcB. **v*5 0rt»£»S$*ifcy*-h:7'?XT 
mm 6 0 ©:/? Xt^&SB 6 3 i 9 *Jd^5 Xt £&A 

u mneiftBXB 1*10 x^ kb* £ * 

It J: 9 «B««*ff «v\ ^+ ^<rt«tie»aaR l £ 
»Bi"*BtfeCfca««ftB*r^lcB5c-rs (Hi 

(b) ) . ■km-fyx-vnmmt, weLfc^jwiMKB 

956 1©?L6 2 £9BM&Kl©BHa»b&S*iS© 
T, IfiBBBiroBBtokB^X^wdcB?^** 

-**-r*5»^»» »»»B!4S*v^#*B5/3 3y 
R2 lK*B*lt»L-CL*V\ !^T--7P 
R»(c4cB^»Bnic*ttlL, *L<«jlftt«r^l5**T 

[0 0 17]i^V^T, y*-K7 e 7XN'^g6 0^F>7K 
B^9Xv«r*ALfc**T*. «»*Kl©**lIi/9 
3Vg2 1©»SI^ xdri^L- 9*SB5 3 Id i 0^ 
^$*fcKr Fxif>-?1/- T3t (i = 24 8nm) 

4 5 0m J/cm 2 £>&g-ei$ltU U-ifT--/USr 
fTft5 (01 (c) ) o ^©U-lFrs-A'Kitltf* 
S->y a>|g2 lttflWU *fc, *B^5Xv#Hft 

B^9XvKJ:5^v^ijy^#yK«)*B|»fl| 0KB 
^«9) #fl*to*bfc*«S*s/y 3^*2 2*s»i«*ix 

5 (SI (d) ) . -Tftfc)*,, *tt*^y 3VB2 2IC 

[0018] •?* v y y^77^- so 5 ^^^- 

y^j£ti± QMC^BA^y 3^2 2 «:Att»c/<^- 
=->^LT¥*g#li2£^fiH-5 0 ftK, ECR-CV 
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fl:s/!J =t>%*mi,xmwi o ooty^hn-A® 

**-MM« 3 m^X, 0t|;iffLPCVD 

& 7 * mj y & k «t 9 / <9 - =■ y r t t y- h mm a * 

Mrfl-rZ (0 2 (a) ) . 
[0 0 19] y-hm&4£-T**£LTt&f2¥itfcJi 

v) ©*A«ri?jfcv\ **-h«f4«riJW/-e*WM-** 

u i/-n , rs-^t(fftoTy-^iW2 b • 

>H« 2 c Kli»A SHfc K-^y h tJSttfW-* (H 2 
(b) ) . y-^««2bfc Ki/>f Hi«2c4r©n© 

yb©iSttfctt» u-*T=i-A'K:J:9fi l fc3©'T?» 7" 
n-tr*i&£&3 7 OlCfilTi:"** £ fc*t?t«. 
[0020] *©*. WA Lfc**JK-?^astf «V> J: 5 
IC, 3 0 0~3 5 0 < CS£<Ogfifi,g-e->!>=v8Mfc$l 
***8^T*MlftlU^«r#j£-*-S (1212(c)). 

1-5y-h«6^3&TJt^Mil6^lli5lC3y^^ h5L6 

>?LXmkW&7Z%f&1-Z (0 2 (d) ) . 

[0021] &xm<D*mfc9mijmc£i?itt. mmm 
m&i saw- himmi 3^mLx^.m^m^ 

X^ttoKttU ±EiW«lcJ:ixHt, y- biffed 3 
&tfflMfe»U(5©#j£MK« ¥«*l2(0*iftj!il 

5 ©t\ ¥*#J| 2 ^©**J5l* ©WAttE«frfci> 

9, f-v*/u««2 a t^HSM3 £©#»#(£!& 

VthlrSSf****::*:^**. Sfc, ^frg2lc(4 
f--t^l^*S2 a, y-^I«2b, KW^«2c 

[0 0 2 2] Sfc, *B*^y=»^K2 2 U 

M2 1 ©*li«a*fT& 5 r irlcfc 0 mMKlsMSrSTc 
U ^**y=yil2 2K:£*ftMI*©*!WfeM- 
5rifcJ:0 h^y^JMfcMfeW-S. *©*§*> 
S© k— if T=-/M»fc*j(tSfllrt^©IUH©«A«rK 
JtLT» *Rh?>S>**©«ttfcfll±3tt*£fc#-e 

0i2b, 2c©»riwitjc*jv'»-rtt, T'B-fe^aaESrffi 

<»*ar£#^#$:&iSfc#^LT^S©^ 
*©ABi&S£*ili©flft8FfS3 7 ot;J:0<S<»*.6 



jlf?*^«rEv*fc^©:tf?*©fi^»©*£fcK 
[0 0 2 3] ±B3U6«IK:*JV^-Ctt, 9*- Vfy^ 

1Zlt><DU~ f\t s XeCl, XeF, ArF§©x^> 

i^-if -cfcixii^-f *t© t^— if-efco-cb^Vo *fc> 
y-HftftiiaftjiJriii-srWb^ya^Ht, ecr- 

CVDft, PE-CVD|t^*/<y*|HNCJ:0itlBl, 

3 7 ot:aT©a«"eiM|Brifi-e*>iitf, t©A 

©^jae-efTttoTt tit, y-h«*4tt#!JS/ 
yaVKOttK* TA'SsjrA (Al) , *^fy 
(Mo) , <?nA (Cr) , (T i ) ^©&JS 

£k PtSi, TiSi, MoS i $©->!> f- 

[0 0 2 4] 

imnwm »*3ii©*ifefcintf, ***«©* 

lL-t*Bi'/J a V«|*r#ailtlcff*oTV^*©t?, 

¥##®^©*iiiJS*©£Af*i:&tTftfcti, 

[0 0 2 5] 2 ©#£};: <fc*itf, Hfc, i^-i^T 

ffiH^JKIrSTcl-Srtas-etS©-^ h?y^WkS: 
ftlS©i'-?7=>-/i'WMC:l8tt$llrt~- 
©^Sg©ilA*8S±L., fIh7^?©#ttroiRii 

lEWW^JllftWlSrfi 1 **©^, *Kh?vi?^^© 
E««i»^©«««r4C4*«rfc*«*<, ^-7" 

[0026] flf&fl 3 ©*«K: iiltf, XMXttFlMV 
Kft'SUZmiX^ZOX, X«ff<|S©rtflK:£K^E 

©?L«»6)^9X^«WL, «RW»©rt«KIW**i 
[H9©«m«Rn] 

[01] (a) 4V^L (d) tt, *»w©-am«K: 

«t s»k b y ^ ©Sit^sr^-rjiigxsia-cfc 

5o 

[02] (a) 4V*L (d) tt, **W©-»(S«K 
±*»Kh?y^^©«ifcWS«rS%-t«aiSH-C*> 

5o 
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[S3] (a) &xf (b) « % tmmmmzmmi-z 
it>t><Dmm<ommi&m®. (c) av*- v^yx^m 

[H4] mmh7yvxt<Dmm$iw®~?hz a 



kirk, 6- 

y^mm, 6 1 •••^fcWWHB, 6 2-?L 6 3 



[01] 



[H2] 



(a) 



Y///////A 



-21 
-1 



(a) 




(b) 



(d) 



vy///y///y///y//i — 21 



I I I I I — 





(b) 



(c) 



4 3 2 





[®4] 



[H3] 
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(5i) int. ci. 5 tt»je# frftmmm^ f i smt&nm 

H 0 1 L 21/336 
29/784 
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